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1 Introduction

Freescale offers serial bootloaders for digital signal
controllers. Because MC56F800x/801x/802x/803x
devices have critical flash resources, these serial
bootloaders are designed to load application code only
once, so as to allow applications to use the full flash
memory space. However, some customers require the
serial bootloader to stay in flash forever. This serial
bootloader is a so-called static bootloader. This
document describes the static serial bootloader and its
requirements when used in applications.

This document is based on the Freescale serial
bootloader designed under CW8.x with Processor
Expert. About 2 KB in size, it is located in program flash
from address 0x7B00 to Ox7FFF on the MC56F802x/3x
and 0x1B00 to Ox1FFF on the MC56F800x/1x.

It is a reusable static bootloader. That is, after a reset
occurs, the bootloader starts to run. If a boot delays in
seconds without receiving the application s-record, it
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Static Serial Bootloader Process

will jump to the programmed application code. If it receives the application s-record, it will program the
application code to the on-chip flash.

The page erasing method is used by the static bootloader. The bootloader section cannot be overwritten by
the application code.

2 Static Serial Bootloader Process

Figure 1 shows the main process of the static serial bootloader.
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Initialize system clock and core
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data from flash to RAM.
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Figure 1. Bootloader Process
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Program Flash Usage

3 Program Flash Usage

The flash usage is shown in Figure 2 and Figure 3. Please pay attention NOT to overwrite the memory
range from 0x7B00 to 0x7FFF for MC56F802x/3x, or from 0x1B00 to Ox1FFF for MC56F800x/1x,
because it is used by the bootloader.

Ox7FFF
Bootloader code ~fe—
0x7B00
Ox7AFE User defined boot delay
0x7AFE | User application starts o
User application code
available for 56F802x
0x4004
Jmp 0x7B00 For MC56F802x,
0x4000 Jmp 0x7B00 p— -« start address of
flash is 0x4000
User application code
available for 56F803x
0x0004 For MC56F803x,
Jmp 0x7B00 -« start address of
0x0000 Jmp 0x7B00 flash is 0x0000

Figure 2. Program Flash Usage for MC56F802x/3x Static Serial Bootloader

NOTE

For the MC56F802x, the lower memory area from 0x0000 to 0x3FFF is

reserved. Both hardware reset and COP reset vectors are located at 0x4000
to 0x4003. Therefore, two “jump to bootloader” instructions must be placed
at these locations. However, for the MC56F803x these locations can be used

for user application code, because both reset vectors are located at 0x0000
to 0x0003.
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How to Make a Processor Expert Application Downloadable with Serial Bootloader

Ox1FFF
Bootloader code ~—

0x1B00
0x1AFF User defined boot delay
0x1AFE | User application starts ]

User application code avail-

able for 56F8006/56F801x
0x0004 For 56F8006/1x,

Jmp 0x1B00 -« start address of

0x0000 Jmp 0x1B00 flash is 0X0000

Figure 3. Program Flash Usage for 56F8006/1x Static Serial Bootloader

4 How to Make a Processor Expert Application
Downloadable with Serial Bootloader

The loaded application should meet these requirements:

1. Ifitis necessary for the bootloader to start immediately after reset, a jump to address 0x7B00 for
MC56F802x/3x or to 0x1B00 for MC56F800x/1x must be written into the reset and COP vector.
Otherwise, there should be a jump to bootloader upon user event by calling this instruction:

asm{
jmp BOOTLOADER ADDR
}
The BOOTLOADER_ADDR is defined as 0x1B00 for MC56F800x/1x or 0x7B00 for

MC56F802x/3x. Please follow the steps below to do the modification.

a) After the application code is generated, open the CPU bean and set the “Generate linker file”
option to “no.” Thus the linker command file will not be regenerated and the changes can be
saved in it.

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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How to Make a Processor Expert Application Downloadable with Serial Bootloader

BEE

Bean [tems Vizibiity Help < - Yiew Regs »

Froperties | Methods | Events  Build options | Used | Comment

|v’ Compiler Cadetarrior DSF C Compiler |
« | PESL suppaort no
+| Unhandled interupts Ore handler for-all
E| User initialization
«'| Uzer data declarations [ztring lizt]

«' | User code befare PE initialization |[string list)
«' | User code after PE initialization  |[string list]

Generate linker file o
=1} Systern paths ] +| -
| User paths 1] +|—
=l Libraries 0 +|—
=l Uszer directonies 1] +|=
BASIC | ADWANCED | EXPERT Bean Level: High Level Bean o

b) Open the linker command file and modify it:

Comment lines involve the interrupt vectorsboot section, thus the code will not be generated
there:

#Senial bootloader configuration section
XBootCfg (RWX) : ORIGIN = Ox00007BFF, LENGTH = 0x1

}

{ #KEEP_SECTION {interrupt_vectorsboottext}  # comment this line)
- INEMUPT_VeCciors.iex ;

SECTIONS {

Jinterrupt_vectorsboot :

i
F_vector_addr = ;

l # * (intemmupt_vediorsboot text) # comment this line ]

Anterrupt_vectors :
{

c) Write the jump-to-bootloader code into reset and COP vector by either of the following actions:
— Open the vector.c file and modify the first two lines in interrupt vector section to have a
jump to bootloader code:

#pragma define section interrupt vectors "interrupt vectors.text" RX
#pragma section interrupt vectors begin
static asm void vect(void) {

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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How to Make a Processor Expert Application Downloadable with Serial Bootloader

JMP
JMP
JSR
JSR
JSR
JSR

BOOTLOADER ADDR //_EntryPoint

BOOTLOADER ADDR // EntryPoint /* Interrupt no. 1 (Used)-ivINT COPReset
Cpu_Interrupt /* Interrupt no.2 (Unused) - ivINT Illegal Instruction
Cpu_Interrupt /* Interrupt no.3 (Unused) - ivINT SW3 */

Cpu_Interrupt /* Interrupt no.4 (Unused) - ivINT HWStackOverflow
Cpu_Interrupt /* Interrupt no.5 (Unused)-ivINT MisalignedLongWordAccess

— Or, comment these two lines in vector.c:

]
#pragma section interrupt_vectorsboot end

#pragma define_section interrupt_vectors “interrupt_vectors.text™ RX
#pragma seclion interrupt_vectors begin
static asm void _vect{void) {

( T JWF _EntryPoint F Interrupt no. 0 (Used) - MINT_Reset 7/ ]

i JWP  EninPoint [ Interrupine 1 (Used) -ivINT COPResef */ i
JSR Cpu_lnterrupt * Interrupt no. 2 (Unused) - WINT_lllegal_Instruction */
JSR Cpu_lnterrupt " Interrupt no. 3 (Unused) - MINT_SW3 */
JSR Cpu_lnterrupt 7 Interrupt no. 4 (Unused) - MINT_HWStackOverflow */

T ] - et bW E oWt i [

Also modify the linker command file to put two “JMP to 0x7B00” instructions (for

MC56F802x/3x) or “JMP to 0x1B00” instructions (for MC56F800x/1x) in .p_Interrupts

section as shown below:

# KEEFP SECTION { interrupt_wectorshoot  text F
KEEP_SECTION { interrupt_wector=s. text }

SECTIONS {

2.

.interrupt_wectors

1
# interrupt wvectors
F wvha =
WRITEH(OxE1G54); # opocode to jump to 0=xFBO0 in HAW reset wector
WRITEH(O=7B0OO0O) ; ¥ 0=7B00 for S56FE02=<3x: 0=1BO0 for S56FE00=~1=
WEITEH({0=E1547 ; # opocode to jump to 0=7BO0 in COFP res=st wector
WRITEH{O=7B0O0) ; # 0=7B00 for S56FB0Z2x~3x; 0xl1BO0 for S6FE00=~1x

¥ [ INLerrupt_veCtor=. Le=L )
} » .p_Interrupts

NOTE

Be sure that the Processor Expert does not overwrite the vector.c file in the
subsequent code generation. Otherwise, modify it as described earlier.

Write the application entry point at address 0x7AFE (MC56F802x/3x) or Ox1AFE
(MC56F800x/1x) in program flash. Write the bootloader delay value at address 0x7AFF
(MC56F802x/3x) or 0x1AFF (MC56F800x/1x) in the program flash.

Define a new segment .xBootCfg and a new section .ApplicationConfiguration in the linker
command file:

.xBootCfg (RWX) : ORIGIN = Ox00001AFE, LENGTH = 0x2 # for 56F800x/1x

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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Serial Communication Speed

# .xBootCfg (RWX) : ORIGIN = 0x00007AFE, LENGTH = 0x2 # for 56F802x/3x

.ApplicationConfiguration :
{
# Store the application entry point

WRITEH (F_EntryPoint);

#Bootloader start delay in seconds
WRITEH (10) ;

} > .xBootCfg

3. The VBA register must be set correctly before the application enables any interrupts.

If interrupts are used in the application, the VBA register has to be restored to the proper value so
that the chip can jump to the correct vector when an interrupt occurs. Check it in the application
code. In the application’s main routine, the following sequence must be added before calling

PE low_level init() for MC56F802x/3x:

extern unsigned int vba;
INTC VBA = (int)& vba >>7; // restore VBA register to point to user defined vector table

vba is defined in the linker command file as below:

.interrupt vectors :
{

# interrupt vectors

F vba = .;

* (interrupt vectors.text)
} > .p_Interrupts

5 Serial Communication Speed

The baud rate of the serial communication port is set to 9600 bps by default. Users can change it in the
clock setting of SCI1 properties to 115200 bps, as shown below, and then regenerate the code:

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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Serial Communication Protocol

=10l x|

Peripkeral Initialization >

... Bean Inspector SCI1:Init_SCI

Bean ltemsz Vizibility Help < >

Properties |Meth|:u:|s| Eventsl Eu:ummentl

+”| Bean name SCN -
«| Device GSCI0  |SCI0
E| Settings
=TS -
Fle| Baud rate divisor 17
F|«| Fractional baud rate divisu:urlE
- v| SCI baud rate 115107.91 3665 Bd
- H| Loop mode Dizabled
Ho”| LIM zlave mode Dizabled
F | Data format 2 bitz -
He| Wdake up by idle line -
Flo”| Palarity normnal -
Clo”| Parity none -
Fle”| S in W ailk mode Enabled
Hlo”| T FIFD ' atermark, 1]
- | R FIFD ' atermark 1]
~«| FIFD enable Dizabled
& Pins
—l . .

6 Serial Communication Protocol
Use XON/XOFF protocol.

7 How to Generate an S-Record File

1. Configure the M56800E linker as follows. Do not check “Generate Byte Addresses.” The
recommended Max Record Length is 40. EOL character must be DOS.

2. After the configuration, click the OK button and then select “Project” menu. Then click “Make” to
rebuild the project.

The generated s-record file to be used by the bootloader is the combined p and x s-record file without “.p”
or “.x” in the extension name (.s).

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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How to Choose the Target

: @ smm pROM-xRAM Settings 2]

'E T arget Settings Panels 'E MSEE00E Linker
= Language Settings 1= [+ Generate Symbalic [nfo . .
Dizable Deadst
+ C/C++ Language ... [V Store Full Path Names r G'Sa = ‘EaL;S”F":':g:T "
o CAC+H+ F'repn.:ucessnr [V Gererate Link Map v SEHEfatEW .}'mMD able
o CAC++ Wamings I List Unused Objects [~ Suppresz‘'waming Meszages
- MBEE00E Aszembler .
= Code G G [~ Show Transitive Closure
- Code Generation
. ELF Disassembler [~ Annotate Byte Symbols
. MBES00E Processor Iv¥ Generate 5-Record Fils
- [alobal Optimizations ¥ Sort By Address Max Record Length: 40
=- :Li”kEf [T Generate Byte Addiesses EOL Character Dos -
ol 4 BES00E Linker
E" Elj|tl:|[ LTI LI,
L Custom Kepwords Force Active Sumbols:
= Debugger

Debugger Settings
- Remate Debugging
MEES00E Target 5.
‘. Remote Debug Opt. |

Factory Settings Fewert Irpart Panel... | Export Panel... |

(] 4 | Cancel | Apply |

8 How to Choose the Target

There are four targets in the static serial bootloader project. The selection is done with the help of the
Target pulldown menu of the Project window.

{#Metrowerks CodeWarrior

File Edit “iew Search Project Debug Processor Expert  Data Visualization

MEF@ s ><ha2 A MBS %
=l

static-bootoader. mcp I

[ @ seramsbootosder  <| R & B g o»

ezzor Expert |

56FE02x bootloader
BEFE03 bootloader
BEFE01« bootloader

e
# Zm BEF802% bootloader
# Zm BEFS0Tw bootloader
# Za BEFS03x bootloader
= Operating Systemn
= CPUs
<+ (@ CpuMCGEFBO06_48_LOFF
# i Cpu:5EF3023
# i Cpu:SEFS037
# g Cpu:SEFS013WFAE
ElHe=r Beans

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1

10 Freescale Semiconductor




How to Choose the Target

The Processor Expert is frozen in the project by default. It is necessary to un-freeze it and then select the
desired target. If the project remains frozen, the Processor Expert will not rebuild the code and will keep
the generated MC56F8006 code.

When changing from the MC56F8006 target to the MC56F801x/2x/3x target, and vice versa, it is
necessary to modify the SCI bean with respect to the interrupt priority. Otherwise the Processor Expert
code generation fails. The modification is done like this:

8.1 MC56F8006 Bootloader

Select “2 (USER6)” value for the interrupt priority items of the “Receiver full” and “Receiver error”
interrupts.

| Pins
t «'| R=D pin GFIOBE_AkA13 SDé_Rx<D_CWPO_FP2_C +|GPIOBE_AMATI
w | TuD pin GPIOB7_AMA11_SCL_TxD_CMPZ_M3 -+ |GPIOBT_AMATT_
!| Interrupts
B Receiver full
Hle| Interrupt IMT_SCI_Rw_ Full_Ower_Emor INT_SCI_Fx_Full
H+’| Receiver full intermipt Enabled
Fl#”| Intermupt priority 2 [USERE] w |2 [USERE)
e 1SR name minimal priority
- 1| Receiver eror lows priciity
¥ Interpt rr!edlun_'u prionty Interrupt priority gk
= high priority | e R =
+"| Receiver emar intemupt raximal pricrity I
H T Intermupt pricrity 'ID[USEFH] Unposzible bo zet
_|E'|/T 15F name 1[USERZ)
ransmitter complete 1 [USER3)
« | [ntermupt INT_SCI_Tx_Emgp
Fl+”| Transmitter idle interrupt
Hl”| Intermupt pricrity
He| ISR name [ [
LUE ] Teamamisbne enade Prionty of the interrupt that is generated when SCI receiver is full

BASIC aDyANCED | This item modifies the coresponding bits of the respective interupt priority register.

8.2 MC56F801x/2x/3x Bootloaders

Select “fast interrupt 0 value for the interrupt priority item of the “Receiver full” interrupt and choose one
of these options:
* Disable the “Receiver error” interrupt and delete the ISR name for this interrupt.

» Set “fast interrupt 1 for the “Receiver error” interrupt. You may leave the same ISR name for
“Receiver error” interrupt, but the PE generates a warning.

Both modifications work, and in either case the SCI error flags are checked within the ISR routine.

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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How to Download the Bootloader Code

El| Pins

t‘/ Fi=D pin GPIOBE_AMA13 SDa_RxD_CMPO_PZ_C »|GPIOBE_Rx=DL
« | T4D pin GPIOBY_AMA1T_SCL_TH=D_CMP2 M3 ~|GPIOET_TxDC

B Interrupts

HE| Receiver full
Fle| Interupt INT_QSCI0_R=Ful INT_OQSCIO_R:
F+| Recerver full intermipt Enabled
Fe| Inkerrupt priority fast interrupt 0 + |fast interrupt O
He [ 1SR name minimal pricrity

HEl| Receiver enor lDWdP”D”t-"J. i
Fle| Interupt m;hlzwoﬁ[_:f” INT_OQSCIO_R:
F|+| Receiver emor interupt maximal pricrity
Flo| Imbermapt pricrity ] 2
“le| ISR name

- El| Transmitter complete p——
Fle| Interupt |2t intermupt 1 INT_GSCIO_Tx
r|+| Transmitter idle intermupt Priarity of the interupt that iz generated when SCI receiver is full
Fle | Interrupt pricrity Thiz itern modifies the coresponding bits of the respective intern
He| ISR name [ [

LIal Toamamitbar candie | |

BasIC ADWVANCED | EXPERT | Bean Level: Peripheral Initislization Bean

9 How to Download the Bootloader Code

There are two connection options:

* 56800E Local Hardware Connection: Requires a parallel interface to the PC.
*  56800E Local USBTAP Connection: Requires a USB interface to the PC.

The default setting for the bootloader is “56800E Local USBTAP Connection.” Please follow the picture
below to select the one suitable to your development environment and then click the OK button. After that,
select “Project” menu, followed by clicking “Debug,” to download the code.

{ @ 56FB02x bootloader Settings

N Target Settings Panels N Femate Debugaging

2 x|

v CAC+H F'TED"_:'CESS':" =] - Connection Settings
o CAC++ Warnings

- MBEE00E Aszembler (EDHHECHDHZIEEEDDE Local Hardware Cannection j] Edit Connection... I
(= Code Generation "Hemnte download path

- ELF Dizagzembler I

- [Global Optimizations
= Editor

= Linker
‘o Custorn Keywords "JT.&G Clock Speed

- MBEE00E Processar
[~ Launch remote host application
i MBEBO0E Linker ’7
- Debugger IEDD

Debugger Settings

Remate Debugging
i MBBBO0E Target 5.
‘. Remoate Debug Opt...
= Processor Expert
‘o Dptions -

Factary Settings Bewvert Irnpart Fanel. . | Export Panel. . |

(] | Cancel | Apply |

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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How to Download the Application Code

10 How to Download the Application Code

Most serial terminal programs can be used to download an s-record file from a host to an
MC56F800x/1x/2x/3x device via the serial bootloader. For example, HyperTerminal can be used in a
Windows platform.
1. Click Windows Start menu. Select “Programs” followed by “Accessories,” and then select
“HyperTerminal” under “Communication” menu item to open the HyperTerminal.

2. Enter a name for the connection. Click the “OK” button. The following dialog box pops up. A
COM must be selected in the “Connect using” dropdown list.

Enter details for the phone number that you want to dial:

Country/region: | United States (1) =]

Area code: |1

Phone number: ||

( = ICnnexant HDA D110 MDC V.92 M v||
ok | Cancel |

3. Configure the COM properties as follows:
— Baud rate: 9600 bps
— 8N1: 8 data bits, no parity, 1 stop bit character format
— Flow control protocol: Xon/Xoff

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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How to Download the Application Code

Port Settings I
Bits per second: I'I'IEZ'I}I] j
Diata bits: IB j
Parity: INune j
Stop bits: |1 j
Flow contral: (KI5l
Restore Defaults |

ok | canced | mppy |

4. Follow the following picture to select “Send lext File” when the bootloader startup banner
appears:

“gj - HyperTerminal

File Edit View Call | Transfer Help
|| & BJ [ Send File...

Receive File...

Capture Text...
Send Text File...

Capture to Printer

Now select the application s-record file in the Send Text File dialog. Please note: change the file
type to “All files(*.*)” as shown below:

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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Error Code

21|
Look in: IE}T&mp j e ? 2 ' i
] Complete log;
[Z] hid-test. txt
E] hidview.log
Ej Trace, txt
([ usb.if
[£] usb.txt
My Documents
[
o
Ny Computer
al13984 on B1...
o
Wy Metwork File name: I j Open
Places
[Fi&acﬁ}'pe: |A||ﬁ|es K v| Cancel |
P
I .
11 Error Code
Error Codes Meaning Possible Reasons What to do
xx01 S-record checksum error|S-record file format is incorrect or |Refer to Section 7, “How to Generate an
serial connection does not support |S-Record File,” and use the serial connection
XON/XOFF protocol. supporting XON/XOFF protocol.
xx02 S-record type error S-record file format is incorrect or |Refer to Section 7, “How to Generate an
serial connection does not support |S-Record File,” and use the serial connection
XON/XOFF protocol. supporting XON/XOFF protocol.
xx10 Flash program error May be caused by low voltage of |Check the power supply to see if the voltage is
the power supply to the chip. below 2.7 V.
xx20 Wrong code/data start |S-record file format is incorrect. Refer to Section 7, “How to Generate an
address S-Record File”
xx40 SCI receiving error The host transmits characters Remove all breakpoints during the bootloader
much faster than can be managed |debugging; lower the baud rate of the bootloader
by the bootloader, which is and host terminal.
normally caused by a breakpointin
the bootloader during debugging.

Note: “x” means don’t care.

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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Technical Support

12 Technical Support

For any question/problem, you can
» Raise your request at http://www.freescale.com/support
» Send the request to support@freescale.com
+ Call hotlines as below:

Region Country Language Phone Number Office Hours ;::: J:fr::tfz?g)
North and South America
USA English 1800 521 6274 8AM-6PM CT GMT-6 (-5)
Mexico Spanish 00 1800 514 3392 8AM-6PM CT GMT-6 (-5)
Other Spanish +52 33 3283-0770 8AM-6PM CT GMT-6 (-5)
Europe
France French +33 1693548 48 9AM-5PM CET GMT+1 (+2)
Germany German +49 89 92103 559 9AM-5PM CET GMT+1 (+2)
UK English +44 1296 380 456 9AM-5PM CET GMT+1 (+2)
Asia
China Chinese 800 990 8188 9AM-5PM HKG |GMT+8 (+9)
Hong Kong EE?A:; 2666 8080 9AM-5PM  |HKG |GMT+8 (+9)
India English 000 800 852 1155 9AM-5PM HKG |GMT+8 (+9)
ﬁtizrz)ac'f'c (all E:?r:'::e +800 2666 8080 9AM-5PM |HKG  |GMT+8 (+9)
Japan Japanese 120 191 014 8AM-5PM TKY GMT+9 (+10)
Abbreviations:

*  GMT: Greenwich Mean Time

* CT: Central Time

* CET: Central European Time

* HKG: Hong Kong Time

* TKY: Tokyo Time

* W: Winter

* S: Summer (Daylight Saving Time)

Static Serial Bootloader for MC56F800x/801x/802x/803x, Rev. 1
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